The imbalance between TIMP3 and matrix-degrading enzymes plays an important role in intervertebral disc degeneration.
It is well-known that one of the most important features of intervertebral disc degeneration (IDD) is the extracellular matrix (ECM) degradation. Collagen and aggrecan are major components of ECM; the degradation of ECM in intervertebral discs (IVDs) is closely related to the activities of collagenase and aggrecanase. TIMP-3 is the most efficient inhibitor of aggrecanase in IVD. However, only few studies focus on the potential relationship between TIMP-3 and IDD. In our study, we found TIMP-3 gene expression was decreased after stimulating with LPS in rat nucleus pulposus (NP) cells. Then we used a lentivirus vector to reconstruct rat NP cells which high expressed TIMP-3 gene (LV-TIMP3). The upregulation of MMPs and ADAMTSs induced by LPS was significantly inhibited in LV-TIMP3 cells. After overexpression of TIMP-3, the aggrecan breakdown caused by LPS was also reduced in both monolayer culture and three-dimension culture model. To further study the relation between TIMP-3 and IDD, we collected human NP tissue samples of different degenerative degrees. Real-time PCR and immunohistochemical staining showed that the expression of TIMP-3 was negatively correlated with the degree of intervertebral disc degeneration, while MMP-1 and ADAMTS-4 were markedly increased in degenerative IVD. Taken together, our results suggest that the imbalance between aggrecanase and TIMP-3 may play an important role in the pathogenesis of IDD and therefore be a potential therapeutic target for treating IDD.